The C-terminus of the amelogenin peptide influences the proliferation of human bone marrow mesenchymal stem cells.
Amelogenins are a family of enamel matrix proteins that are important for formation of enamel. Amelogenins may induce division of mesenchymal stem cells (MSCs), among others. Recently, the C-terminus of the amelogenin peptide (AMG-CP) has been shown to enhance the proliferation of cementoblast lineage cells. The role of the amelogenin peptide on the proliferation of human MSCs and related alterations in the intracellular signaling pathway were studied. MSCs were exposed to AMG-CP in vitro. The MTS and 5-bromo-2'-deoxyuridine (BrdU) assays were used to determine proliferation. Expression of the amelogenin receptor, lysosomal-associated membrane protein 1 (LAMP1), was examined in MSCs with western blotting. Binding of AMG-CP to LAMP1 was inhibited with anti-LAMP1 antibody. Components of the mitogen-activated protein kinase (MAPK)-extracellular signal-regulated kinase (ERK) pathway were studied with western blotting and enzyme-linked immunosorbent assay, and U0126, an MAPK inhibitor, was used to inhibit ERK activity. MSC proliferation was significantly increased in the presence of AMG-CP and significantly inhibited by anti-LAMP1 antibody or U0126. Increased phosphorylated ERK1/2 was observed in the presence of AMG-CP, and decreased phosphorylated ERK1/2 was seen in the presence of anti-LAMP1 antibody or U0126. A C-terminal amelogenin variant increased the proliferation of MSCs via an interaction with LAMP1 and the MAPK-ERK signaling pathway, indicating the possibility of using MSCs for tissue regeneration in the craniofacial region.